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Reoperation for a malfunctioning central venous catheter (CVC) is technically demanding as a bedside
procedure in premature infants, and general anesthesia and paralysis is usually required for such an
operation. Herein, we describe a safe and simple reinsertion technique to treat CVC occlusion using the
original tract. Using a previous incision, the subcutaneous tract was identiﬁed, and the anterior half circle
of the tract was opened. The catheter was transected through the opening, and the distal part was
removed. A new catheter was introduced through an empty subcutaneous tunneling pathway and skin
exit site, where the old distal part had been recently removed. Using ﬁne 6e0 monoﬁlament suture,
traction sutures were placed along the cut edge of the proximal tract. The proximal part was then
removed, and a newly placed catheter tip was inserted into the tract opening. When CVC reinsertion is
required in premature infants, reinsertion can be accomplished easily and safely using this technique as
a bedside procedure without general anesthesia.
 2013 Elsevier Inc. Open access under CC BY-NC-ND license. Central venous catheter (CVC) revision, either reinsertion or
luminal clearing, is required in various conditions and is usually
accomplished in a non-operative manner. However, if surgery is
needed for CVC reinsertion using the same route, it is technically
challenging [1]. Herein, we introduce a safe and simple technique
for CVC reinsertion for an occluded Broviac line through the same
route after failure to clear the catheter with ﬁbrinolysis.1. Case report
A 2-month old female baby presented with occlusion of the CVC,
which had been inserted 1 month prior. She was born at 33 weeks
gestational age, and her birth weight was 1410 g. She had been in
the neonatal intensive care unit (NICU) for prematurity and had
a peripherally inserted central catheter (PICC) for 1 month after
birth. After that, open surgical cutdown (OSC) was attempted, as
there were no remaining sites for insertion of a PICC. OSC was
accomplished through the right internal jugular vein (IJV) with
a 4.2-Fr Dacron cuffed Broviac line (Bard Access System, Utah, USA).þ82 33 258 2169.
Moon).
NC-ND license. To avoid IJV ligation, the catheter was placed through the venotomy,
and the venotomy was closed after catheter placement [1].2. Operative technique
The patient’s position and the manner of sedation and local
anesthesia were the same as in the manner of a previous operation
[1]. In brief, patients didnot receive anything bymouth for 4hbefore
initiation of sedation. For patients with body weight of more
than 1000 g, 100 mg/kg of chloral hydrate was administered via
orogastric tube to allow for moderate to deep sedation. The level of
sedation was assessed by response to heel lancing 15 min after the
administration of chloral hydrate; controlled sedation with respi-
ratory rate above 40 breaths/min after heel lancing was regarded as
moderate to deep sedation. When sedationwas inadequate, a bolus
of 20 mg/kg of phenobarbital was added intravenously. None of the
patients were routinely intubated before the procedure. In patients
with a reduced respiratory rate below 40 breaths/min following
sedation, nasal intermittent mandatory ventilation (NIMV) through
nasal cannula was applied at a rate of 6e10/min, and then the
patients’ vital signs were closely observed for another 15 min with
a monitor. After achieving an adequate level of sedation, the area of
the skin incision was inﬁltrated with 1% lidocaine through a stan-
dard 26-gage needle. Heart rate and oxygen saturation were
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min intervals. A staff neonatologist remained in continuous atten-
dance of the neonate prior to surgery through its completion until
adequate postoperative stabilization of the infant.
After placing an incision along the scar, the incision was deep-
ened with electrocautery to the level where the catheter was
readily palpable under the ﬁbrous tract. The ﬁbrous tract
surrounding the catheter was then encircled with blunt and sharp
dissection. The anterior half circle of the tract was opened with
electrocautery (Fig.1A). At that point, the catheter was transected at
the exposed portion through the tract opening and the distal part
was removed, while the proximal part was left in situ with
a hemostat applied at its exposed tip to prevent back bleeding and
loss into the great vessels (Fig. 1B). A new catheter of the same size
was introduced through an empty subcutaneous tunneling
pathway and exit where the old distal part was recently removed,
and the catheter length was appropriately estimated. With 6e0
monoﬁlament suture, traction sutures were placed along the cut
edge of the proximal tract (Fig. 1B). While the traction sutures kept
the entry of the tract open, the proximal part was then removed,
and the newly placed catheter tip was inserted through the tract
opening. Back bleeding was minimal, and no further procedures
were required for hemostasis. The traction sutures were all
removed, and the wound was closed in a manner identical to the
previous surgery.
3. Discussion
Central venous access is usually accomplished via percutaneous
technique in children, and there have been an increasing number of
reports of successful attempts, even in smaller infants and neonates
[2,3]. OSC is currently reserved to treat premature babies, including
extremely-low birth weight (ELBW) and very-low birth weight
(VLBW) infants, in whom the PICC can no longer be placed due to
a lack of available peripheral vessels. We have previously reported
on the feasibility of OSC as a bedside procedure without general
anesthesia in premature infants [1]. However, replacing a malfunc-
tioning catheter via the same venous route through OSC must be
performed under general anesthesia because of its technical
complexity [1]. In addition, replacing a malfunctioning catheter in
a different access site would not be justiﬁed, because the central
vein should be saved as long as possible to avoid problems with
multiple vein occlusions [4].
There have been numerous techniques for OSC for central
venous access, but there is a lack of detailed descriptions on the
surgical techniques of CVC reinsertion in neonates. For an acci-
dentally dislodged catheter, guide wire-assisted reinsertion
through the existing subcutaneous tract could be possible as
a bedside procedure [5]. However, an occluded catheter precludesFig. 1. Schematic representation of key procedures. (A) The ﬁbrous tract was encircled, a
indwelling catheter is seen through the opening. (B) The distal part was removed, and fourthe guide wire passage through the catheter. Even for a totally
removed catheter, the subcutaneous tract is recanalized, and the
new catheter is inserted under guide wire assistance [6,7].
However, the diameter of the CVC used in premature infants is quite
small, and the tract is therefore thin enough to collapse after
catheter removal, thereby making it difﬁcult to be recanalized with
blunt probing. For these reasons, we recommend surgical reinser-
tion for an occluded CVC in premature infants.
The key anatomic structure in this technique is the subcutaneous
tract, which connects the exit site and venous entry. The anatomy of
this tract would not differ according to the type of the original
operation, either cutdown with or without vein ligation or percuta-
neous placement. This implies that this technique can be applied for
malfunctioning catheters irrespective of the previous operation.
Theoretically, the same surgical procedurewith primary OSC can
be applied for a secondary operation. However, such a practice
could not be performed as a bedside procedure, because it inevi-
tably requires extensive surgical manipulation, which would not be
tolerated without general anesthesia. Our NICU has two polices
regarding OSC for neonates; these include avoiding unnecessary
general anesthesia and saving the central veins as much as possible.
The procedure described herein was developed keeping these two
policies in mind, and it seems to be simple and safe compared to
conventional reoperative technique.
Concerning the risk of catheter infection, one can argue for the
reuse of the original exit site. Saad et al reported no increase of
infection rate after tract recannulation of the discontinued central
catheters [8]. We speculate that, in the absence of an overt infection
of the subcutaneous tract or catheter, this operation can be viewed
as a clean surgery with an indwelling prosthesis and therefore can
be treated with a single dose of prophylactic antibiotics [9].
Although we have herein described only a single patient who had
already been on antibiotics due to underlying disease, more studies
with similar cases are needed for this speculation to be validated.
For this procedure to succeed, properly placed traction sutures
are of paramount importance. Inappropriate traction would lead to
collapse or contour deterioration of the tract opening, and search-
ing for the tract opening under signiﬁcant back bleeding would
eventually result in failure to pass the catheter. One can easily ﬁnd
the glistening inner surface of the ﬁbrous tract, and this will serve
as a landmark when placing a traction suture in an inside-to-
outside manner.
We reviewed the literature to examine the time at which the
tract is mature enough to tolerate this procedure. Collares et al
reported 89% and 93% success rates using the original subcutaneous
tract for catheter reinsertion after 1 month and 3 months, respec-
tively [10]. However, their study did not account for the different
catheter types. With the silicone catheters, Oh et al reported a tract
maturation period of 10 days, with equivalent complication ratesnd the anterior half circle was opened (PT ¼ proximal tract; DT ¼ distal tract). The
ﬁne traction sutures were placed along the anterior cut edge of the proximal tract.
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Although the Broviac is also a silicone catheter, the natural course of
tract maturation varies between different sites and different age
groups. We successfully performed the reinsertion 1 month after
the primary operation in a VLBW infant. However, for these
concerns to be further clariﬁed, more studies with various time
intervals and patient age groups are needed.
After procedure failure with IJV, the ipsilateral external jugular
vein (EJV) could be used as an alternative route. In such cases,
however, 2 potential problems may exist; ﬁrst, size mismatch
between the catheter and EJV could occur, and second, there is
a risk for the second catheter to thrombose the EJV, thus compro-
mising ipsilateral craniofacial venous drainage. Contralateral IJV
exploration could also be attempted, but the possibility of trauma of
multiple vein remains. We speculate that decision on alternative
routes should depend on the original pathology, disease severity of
individual patients, and surgeon’s familiarity with this operation.
4. Conclusion
An occluded CVC was surgically replaced using the original tract
in a VLBW infant under adequate sedation and local anesthesia [1].
The tract was easily identiﬁed and served as a guide for insertion of
a new catheter. For a tract to remain wide open to allow for
successful cannulation, properly placed traction sutures are critical.
To avoid procedure failure, sufﬁcient tract maturation should be
guaranteed before the procedure. Further studies on the time
period until tract maturation are required in premature infants.
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